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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain an optical scanner 
capable of facilitating the adjustment of scanning pitch 
and converting the density of printing dots into a 
specified value with respect to a laser beam printer, 
etc., using plural-beam scanning. 

SOLUTION: This scanner is provided with a focal 
distance variable lens 2 arranged between a light beam 
generating element 1 and a rotary polygon mirror, and a 
detector 8 detecting the distances of plural beams, 
which are deflected to perform scanning, in a scanning 
perpendicular direction. The focal distance of the lens 
2 is varied based on a signal from the detector 8 so 
that a distance between scanning beam spots may be a 
specified value. By varying the focal distance of the 
lens 2 in accordance with a signal from the outside and 
also varying the revolving speed of the mirror 4 and the 
modulation frequency of plural beams, the density of the 
printing dots is changed to the specified one. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more light beam generating means in which optical intensity modulation is independently possible A rotating 
polygon which carries out the deviation scan of two or more light beams which carried out outgoing radiation collectively from this 
generating means, and Ftheta lens which completes each beam as a predetermined diameter of a spot on a scan layer it be light 
scanning equipment equipped with the above , and it be characterize by change a focal distance of said focal distance adjustable 
lens based on a signal from the above-mentioned detector so that a light beam generating means , a focal distance adjustable lens 
arrange between rotating polygons , and a detector which detect distance of the direction of a scan right angle of two or more beam 
light by which the deviation scan be carried out may be form and distance between the scan beam spots may become a 
predetermined value . 

[Claim 2] Light-scanning equipment characterized by changing a rotational frequency of a rotating polygon, and modulation 
frequency of two or more beams, and changing into predetermined printing dot density in light-scanning equipment of above- 
mentioned claim 1 while changing a focal distance of a focal distance adjustable lens according to a signal from the outside. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to two or more beam scan optical system especially about the 
light-scanning equipment used for a laser beam printer, copy equipment, etc. Hereafter, it explains taking the case of a laser beam 
printer. 
[0002] 

[Description of the Prior Art] In order for a laser beam printer to realize improvement in the speed and high dot density printing, the 
count of a scan per unit time amount needs to be increased. Moreover, the necessity of changing printing dot density with the same 
printer equipment has been increasing for diversification of an output pattern in recent years. For increase of the repeat number of 
scanning lines, although until is possible, it is to some extent limited with the increment in the rotational frequency of a rotating 
polygon, and the increment in the number of mirror sides. Then, it is well known from the former that two or more beam scanning 
mode which scans many laser beams of a book at once is effective. For example, it separates into two or more laser beams from 
the single laser light source. The method (JP.62-2391 19,A) which modulates each by the output pattern signal and scans a scan- 
layer top to coincidence through a single rotating polygon and Ftheta lens, There is a method (JP,60-33019,B) which arranges two 
or more semiconductor laser elements which can be modulated separately in the shape of an array, makes each outgoing radiation 
light parallel light by the single collimator lens, and scans a scan-layer top to coincidence by two or more laser beams through a 
rotating polygon and Ftheta lens. However, in such two or more beam scan optical system, it is not taken into consideration about 
modification of printing dot density. On the other hand, the optical system for 2 beam scan with the function in which the gap of two 
beams can be changed according to predetermined dot density is shown (United States Patent No. 5,006,705). However, in this 
case, since the diameter of the beam spot is fixed, the proper modification range of dot density is restricted, and it is not suitable for 
change of far-reaching printing dot density. 
[0003] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is the optical system for two or more beams, and when 
adjusting a printing pitch, I hear that it can be adjusted with a sufficient precision, and there is. The conventional printing pitch 
adjustment method rotated the optical axis of two or more beam generating element as a shaft, and was performing it. In this case, 
the angle of rotation of two or more beam generating element for adjusting a printing pitch needed to be minced small, and needed 
to be adjusted. In order to have performed this faithfully, very expensive equipment was needed and it had become a problem. 
Moreover, by the device which cannot mince an adjustment angle finely although it is cheap, in order to have united this pitch 
proper, adjustment took time amount and it had become a problem. 

[0004] Another purpose of this invention is the optical system for two or more beams, and it is realizing a reliable printing dot 
density modification method simply so that it can respond to various printing patterns. For that, it is required for two or more 
diameter of a spot and each beam gap of a beam on a scan layer to be able to change into a proper value according to printing dot 
density. 
[0005] 

[Means for Solving the Problem] In this invention, in order to solve the above-mentioned technical problem Two or more light beam 
generating means in which optical intensity modulation is independently possible, In light-scanning equipment equipped with a 
rotating polygon which carries out the deviation scan of two or more light beams which carried out outgoing radiation collectively 
from this generating means, and Ftheta lens which completes each beam as a predetermined diameter of a spot on a scan layer 
So that a light beam generating means, a focal distance adjustable lens arranged between rotating polygons, and a detector which 
detects distance of the direction of a scan right angle of two or more beam light by which the deviation scan was carried out may be 
formed and distance between the scan beam spots may become a predetermined value It is making to change a focal distance of a 
focal distance adjustable lens based on a signal from the above-mentioned detector into the feature. By doing so, a pitch of two or 
more beams can be easily adjusted with a sufficient precision. 
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[0006] Moreover, in above light-scanning equipment, while changing a focal distance of a focal distance adjustable lens according 
to a signal from the outside, it is making to change a rotational frequency of a rotating polygon, and modulation frequency of two or 
more beams, and to be able to change into predetermined printing dot density into the feature. 

[0007] According to two or more beam scan optical system of this invention, it becomes convertible [ printing dot density ] by 
changing a focal distance of a focal distance adjustable lens by being able to change into coincidence, making this correspond to 
printing dot density aiming at a rotating-polygon rotational frequency and modulation frequency of two or more beams, and 
changing both a gap of two or more beams on a scan layer, and a diameter of a convergence spot to it. 
[0008] 

[Embodiment of the Invention] The example of this invention is shown in drawing 1 . Two or more light which came out of two or 
more beam generating element 1 passes along the focal distance adjustable lens 2, and is expanded to the beam light of the 
parallel light of predetermined magnitude. This two or more beam generating element 1 has composition like drawing 2 , the points 
11, 12, 13, and 14 which light generates are located in a line at equal intervals, and the beam light 15, 16, 17, and 18 occurs from 
there. In this drawin g 2 , although the case where two or more numbers of beams are four is shown, even if it is what beam, it is the 
same. Then, it passes along the cylindrical lens 3 currently put in for field failure amendment of a rotating polygon 4, and a 
deviation scan is carried out by the rotating polygon 4. This rotating polygon 4 is rotated at a rotational frequency predetermined by 
the motor 5. Image formation of two or more beams in which the deviation scan was carried out by the rotating polygon 4 is carried 
out on a photo conductor 7 with the Ftheta lens 6, respectively, a number of ** as the number of beams of two or more beam 
generating element 1 with the same beam on a photo conductor 7 When this number is 4, it stands in a line aslant like the beams 
19, 20, 21 , and 22 of drawing 3 , and is scanned like arrow heads 23, 24, 25, and 26. Since each beam gap is equal, the distance 
27, 28, and 29 of a scanning pitch is equal. Here, outline adjustment of angle-of-inclination theta of two or more beams is carried 
out so that it may become equal to the scanning pitch which gaps 27, 28, and 29 tend to print. Two or more beam generating 
element 1 may be rotated, a beam light rotation element may be put in between a rotating polygon 4 and two or more beam . 
generating element 1 , and you may carry out to adjustment by rotating this. 

[0009] The 1st feature of this invention is the optical system for two or more beams, and when adjusting a printing pitch, it is being 
able to adjust with a sufficient precision. If minute distance change of the focal distance of the focal distance adjustable lens 2 can 
be carried out, minute distance change of the distance of the beam spot to scan can be carried out. 

[0010] Here, the example of the focal distance adjustable lens 2 is shown. It is a plot plan in case drawin g 6 is the focal distance of 
394.125mm. As for the lens 42 with a focal distance of 198.94mm, 41 of drawing 6 is [ a lens with a focal distance of -198.94mm 
and 43 ] lenses with a focal distance of 472.95mm. Moreover, the lens configuration at the time of the focal distance of 413.831mm 
is shown in drawing 7 . Although the lens is the same as drawing 6 , the whole focal distance is replaceable by changing only lens 
arrangement. 

[001 1] For example, it is easy to change the focal distance of the focal distance adjustable lens 2 to 398.066mm from 1%, i.e., 
394.125mm. In this case, the printing pitch 27, 28, and 29 on a photo conductor 7, i.e., the distance of drawin g 3 , is made to one 
100/101 times the distance of this, respectively, that is, they is made small 1%. Here, the focal distance adjustable lens 2 shows 
the concrete lens arrangement which will be from a condition with a focal distance [ of drawing 6 ] of 394.125mm in the condition of 
398.066mm which lengthened the focal distance 1%, i.e., a focal distance, to drawin g 8 . That is, the whole focal distance can be 
enlarged 1% by changing into the condition of drawin g 8 from the condition of drawin g 6 . 

[0012] In order to have changed the scanning pitch 1% similarly, theta of drawing 3 needed to be changed into 0.101 degrees from 
0.1 degrees, and high degree of accuracy was vitally required of the conventional method. 

[0013] Until now, although explained by making the focal distance of the focal distance adjustable lens 2 into a subject, a detector 8 
is arranged and a scanning pitch is surveyed, and if feedback control of the focal distance of a focal distance adjustable lens is 
carried out on the basis of the magnitude, it will become automatic and more exact reliable light-scanning equipment. 
[0014] This detector 8 should just use an object like drawing 4 . The beam light 30, 31, 32, and 33 shall always be scanned like an 
arrow head. The detector 35 which consists of a slit 34 and an optical detector in it is made to scan like an arrow head 36 there. 
The output from this detector at this time becomes like drawing 5 , and can obtain mountains 37, 38, 39, and 40. If the distance T of 
this mountain is found and it asks for the scan speed of a detector 35, it can ask for the sweep spacing of beam light by count. 
[0015] The 2nd feature of this invention is that the diameter of an optical spot which is changing the focal distance of the focal 
distance adjustable lens 2, and is scanned, and its pitch are changed from a condition with proper diameter of a spot and scanning 
pitch. 

[0016] The focal distance of the focal distance adjustable lens 2 is 394.125mm at the beginning, and, specifically, the case where it 
changes into 413.831mm after that is considered. If the diameter of a spot is set to 90 micrometers, it is made for a pitch to be set 
to 63.5 micrometers on a photo conductor 7 and the rotational frequency of a rotating polygon 4 and modulation frequency of two 
or more beams are made an equivalent for 400dpi when a focal distance is 394.125mm, the latent image on a photo conductor 7 
will serve as 400dpi. By receiving the signal of 420dpi from a host computer 10, since a control section 9 sets the focal distance of 
the focal distance adjustable lens 2 to 413.831mm and the rotational frequency of a rotating polygon 4 and modulation frequency of 
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two or more beams are made an equivalent for 420dpi, the latent image formed on a photo conductor 7 by setting the diameter of a 
spot on a photo conductor 7 to 86 micrometers, and setting a scanning pitch to 60.5 micrometers serves as 420dpi from this 
condition. 

[0017] That is, according to this invention, according to the signal from a host computer 10, the light-scanning equipment of 
predetermined printing dot density can be offered by changing the focal distance of the focal distance adjustable lens 2, the 
rotational frequency of a rotating polygon 4, and the modulation frequency of two or more beams. 
[0018] 

[Effect of the Invention] As mentioned above, according to this invention, a scanning pitch can be adjusted with a sufficient 
precision and good printing without pitch nonuniformity can be performed. Moreover, by being able to change the diameter of a 
scan spot, and a scanning beam gap with an easy configuration according to printing dot density by two or more beam scan, and 
combining and changing the rotational frequency and the modulation frequency on the strength [ optical ] of a rotating polygon, it 
comes to be able to perform conversion of printing dot density easily, and the correspondence of it to various printings is attained. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

t.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective diagram showing the example of this invention. 

[ Drawin g 2] It is the perspective diagram showing the example of two or more beam generating element used for this invention. 
[ Drawin g 3] It is explanatory drawing showing the situation of the beam spot on a photo conductor. 
[Drawing 4] It is the side elevation showing the example of the detector used for this invention. 
[ Drawin g 51 It is property drawing showing the measurement condition of sweep spacing. 
[Drawing 6] It is the plot plan of the focal distance adjustable lens used for this invention. 

[ Drawin g 7] It is the plot plan showing the changeover state of the focal distance adjustable lens used for this invention. 
[Drawing 8] It is the plot plan showing the changeover state of the focal distance adjustable lens used for this invention. 
[Description of Notations] 

1 a focal distance adjustable lens and 3 for two or more beam generating element and 2 A cylindrical lens, In a rotating polygon 
and 5, a motor and 6 a photo conductor and 8 for Ftheta lens and 7 A detector, [ 4 ] 9 a host computer, and 11, 12, 13 and 14 for a 
control section and 10 The light source, The situation of beam light, and 19, 20, 21 and 22 15, 16, 17, and 18 A spot, ****** of a 
spot, and 27, 28 and 29 23, 24, 25, and 26 A scanning pitch, 30, 31 , 32, and 33 a slit and 35 for a spot and 34 A detector, For the 
arrow head with which 36 shows a motion, and 37, 38, 39 and 40, as for a lens with a focal distance of 198.94mm and 42, the 
mountain of the signal from a detector and 41 are [ a lens with a focal distance of -198.94mm and 43 ] lenses with a focal distance 
of 472.95mm. 
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